Table 2.--Description of the Madison anuifer tprolors adented from Sandbers (1262}, and Rocky Snyntain Associetion of Ceclogisra (1°:2))

Topic

Avea of gresteat intorost

Northern Mentana,
excluding arss of arestest foterest .

North Daketa

South Dakoto,
oxcluding aree uf grestest fatesrest

Distribution of aquifer
{outcrop aress, awh-
eurfece oxtant, sad ewer-
lying and wnderlying
beds)

Aquifer crops out iw Bighern, Pryor, and Laramie Mountaiee, Mertville
Uplife, and Bleck Bills, and occurs in subewrface ia roet of ares.
Madison rocks are overleis by Pesmsylvanian vocks. They are wnderlain
by Devoailan recks ia morthers part of avea, Silurien vecks in a emsl)
arec in the morth-csatral part, Ord i rocks im pare of ares
and esst of Blsck Mills, Casbriac rocks in sovthera part of orse and
southesat of Bleck Mills, sad Precasbriss rocke southesat of Bleck Hills
ia esstern Sowth Dakota.

Aquifor cropa owt ia aress weet of study ares and oceuh e sub-
surfaco in entire arec. Madisen rocke are overlsis by Peomgylvemssn
recks in sxtrcme southeras part of aveo, Big Snovy Croup roche gg contrsl
and morthesstern parte, ssd Jaraceic rocke fo morthwealihra gerg.
Hedisca rocks are wmderlain by Devomiasn pecks im moSE arpa emeept for
a small aves in west-eentral part vhero they are wndarliria by Ordovicias

Acuifer goes mot cror owt but occurs in subsurface in eatire oroo.
Mgdieen rocks are overlein by Big Snowy Greup rocks is most of eras
except ia sorthern ond esetern te where they are overlais by
Pennaylvenian rocks end in entreme ossters Ppsre whero thev sare overlain
By Trieseic and Jurssaic rocks. “adiaee vecks sro wnderlais by Bakken
Pormacien except is ontrems esotors and sowthern parts af sres whers
they sve underlatn by Devonisn rocks.

Aquifer doce met crep ouwt but occurs im swbeurfsco i eatire srea.

Madison Tocks are overlsin by Big Snovy Croup recks in acrtbwesters pest

of orea and Pewnsylvacies rocke im rast of ares omcept im eestats pert

where they are everlsia by C rocks.

lais by Devoulan vocks in emtire ares

vocks -n wndar-

pt in
sesteTe parts where they sre wndarlain by Ovdovicisn and vnn-bu-

rocks.

Structure and thickeness
of squifer

Maie etrwctures sre Bighorm, Pryor, and Larssie Mowmtoisme, Cssper Arch,
Powder River and Villiates Besina, ead Martville, centrol M and

Black Nills Uplifee. (See figure 2.) Hedisom aquifer dips atacply iste
Powvder River Basin from Bighorn Moumtaims on west and Larsmie Mountaime
on aovtb; falding and faultisg are significmor. Aquifor dipa leess
eteeply from Black Fille. Top of Nodisen rocks rasges from 10,000 fr
helov see level (about 1¢,000 fr belov land eurfece) is southweaters
part of basim to lend ewrface im owtcwon. Madieen rocks are O ce 800 ft
thick esst of Bleck Mille, 200 fi thick ot southers ead of Povder Piver
Basin, and 1,400 ¢t thick at morthern end. Overlvinp rocks that may be
vart of asuifer ave as wuch as B0O ftr thick. Undarivimg rocks that way
be part of spuifer ara lesa than 1NN 7t thick at southern and of Powder
Piver Basin, a8 much as 1,400 ft thick at morthera end, ond ore abaent
is southern part of Sowth Dakora.

aod Cesbrian rechs. i " 1
. ] !
Poldinp end feultisg are aignificant in weerern belf of ares. Top of
Nadi rocks vanges from sbout 6,400 f8 helow pen lnvq (8,300 g¢ ¢
below land surfece) to land surfsce in Gvicrop Juet wesl Ofistwdy . V.
erca. Madison rocks are aboue 700 ft thick st mevthwesiory ol laves
and 2,100 ft chick at esstars edge. i 7 R
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Ma ture ia Villiseton Basin. Top of Mediees rocks reapos

ll': :bon‘t‘: 6,700 ft below sen lovel (10,000 fr below laad eurface) fa
the couter of tha bseis to about 1, 000 fe below ees lewel (3,000 ft
belov land aurface) ie eastern mare. Madioon rocks are abowe 2,300 f¢
thick tn u-ut of besin and about 400 fr thich ia mhutm pere.

*iaio strecture is Willfaton Basis.

Top of “adisca Tecks raages

from abewt 300 ft Delow sea lavel (2,300 ft belev land awrface) in
southeastern pert of ares to 35,000 ft belov eas level (8,500 ft belew

Madd

lend owrface) im merth

pere.

Tocks are met presemt

in southeacters part of oran but are abeut 1,300 ft thick in the

sorthwestora part.

Physicel description of
aquifer (lithelogy, end
type sad diatridbuties of
soranity and permeabilice
(wydroulic conductiviey
development )

“adison rocka ere mainlv cerbenete- in northern rert of erea, bsesl
rort fa clevev, end woner mert containa evevoritea. Overlyfsp
Pennsvivanian recha ere carbonets. eandetone, sad shele: banal nart ia
calcarecus or clevev' middle mart conteine msimlv limestone, which

is ssndv tovard ton- and werer nart is maialv mand and eandv Jiss-
stone grading feto limeetone sastward. Devonisn rocks are imterbedded
shale, sandetone, end carbonste at tor, and carbonate ceatafining thin
shale and siltetone interbeda at bass. Rilurlan rocks are carbonaste.
Ordovician rocka are mats enrbnnnn in vaper r-n. sondstone in
pare, and fnterbedded i ealc + oud shale at
base. Casbrisn rocks are nl-ly d } | aoke b
top. and intorbedded rocka in smiddla vert.

e at

Develorment of poresitv and rermeadility in “ladiscs aruifor ie '
nroorly documented but seevs to be related to eolution and cellanse-
breccia zonee ansociated with umconforrities and frocturing. Poreaity
and nermeabilicy selated ta uncomformities occur me ton of Madison

end Ordovicies voc and to a laceer asetent st tow of Devonien and
Camdrisn rocke, in surface exposeres is Bighorn and Larewie ™oumtaias
end im Bluek Mille. Porositv and mermeability related to fracturiag
caused by foldisg end Zsuitiay eccer along flanks of Bighors and Lsramie
NMountains and is Black Mills. “1-teot records of lemt-civesletion
sones, large yialds frem welle, aad drill-st tosts fwndicete thet
vorositv and sermeabilitv may be well developed in the avdbsurface.
Doloritisation of carbsmste and nolutimo of evsvoriten mev aleo be
imnortant factora cemtrolling norosity and nermeabilitv. Ceochvaical
loge indicate norositv, hut imdividusl zomea have not been correleted
in svbsurface.

Hadison rocka are woisly carbonate: bascl part 1 t‘ll!," ond wpper part
costains sbundant evaporite: Big Snowv Crour 1s mai9lv centimental
claseic rocke end hea abrupt
ave sajuly shely carbomata and sl
“adison, and ahaly carbonste and carbonste in rest of
rocks are maialv chale but mowe are ssmdatome. levon
ot top and carbemate ot base end contais thick eveporifies in morth-
eastors part ef ares. Silurias vocks are saeianly carboreste. Ordovician
rocka ara mainly carbomste at top, sandetome and shaly sandsteome ia
niddle, snd carbesate st base. Cssbrian rocks ate mainly sandscone

ia eastarm part sf area, ®mod intorbedded sandetote, &-l-. and carhonate
im rmot of arves.

Development of parosity and parmesbilitv in “a
poorly documeated but occurs 18 outcrops west of,
probably significant in subsurface vhere wncanforw! occwr, or
wheto selution of ovaporites or salargement of !hn re has sccurred.
Drill-stew testa aad borehols geophvsical data T- 1lsbla 1» mech of

ras.
n rofta are shale

on eduifer fa ¢
tudy area wnd in

area but fev have beem analveod.

i

vadiann vocks are maislv cerbonste: basal mert is calcareous shale
and shalv limestone in weatern pert of sres, and abalv limestone and
liveetone im esetern nert: middle mart i =sialv carbowate contsiming
evarerites et tep snd unner part is reialv evanorites containing
interbedded carhonate. Pip Bnowv Croup rock
shelv ssndatone and sandv ehele. Pennevlivanian rocks a;
bonata: beas] rart is shale, sandv shala, liwv shale, sandatone, snd
carbonato with abrune facfes chanpes: middle nart e livestone ead

shalv limeatees: and verer mart § ly and eanédy b and
Nevonien rocks are hleck ehale in the northern mart of evea and send-
atone, shale, and cerbonate is the aouthern and eastern parts at the
top, and mainlv carbonets at base cowtaising thick evaporites im the
northern pert. ‘Silurias rocks are carbonate. Ordoviciem rocks are
shalv limestone st top, carbonete in middle, shale and sandv shale at
hese. Carbrian rocks are sandetone in the santern nare of area and
interbedded eandstone, shale, end limsstone ia the westerm nare.

Development of porosity amd permeabilitv fe “Yadieon anuifor fa
foreities, solution of evaporitee, or enlarpement of {racturea

rhyeical dsta are available but few have been analvzed.

*adison rocks are rainlv carbonste: eocme evanerites occuy acar

top im northers part of erea.
calcareows sandv shale and esndy cerbomate.

Big Ynowy Croup recks ere maialy
Sennaylvanies rocks ars

mainly csrbonaze sad clestic: besal pert is similar te Forth Dakota

ssctiont midé
North Dskots sectiem but contafes moro clmoties..

part ie ehaly carbonats: sand wpper part is similsr to
Devonies rocks ara

mainly carboneta cowtainiag istorbedded sandatone and shalo fs wpper

rort, shale §a widdle part, sad cerbesate im lower part.
Upper Ordoviciam rocke ere mainly rarbonate.

Blwrian aad
¥4ddle Ordovician rocks

arn wmoinly shale aad sandy shale. Lover Ordovician sad Upper Cssbrisa
rocks ste msfnlv sandetone containing some calcareous sandstone st tep.

bahlv aipnificant wvhere encon-
Drill-atem teste and barehels peo-

noorlv 4, but s
ocecur in the subsurface.

Mydraulic cherectertseics
(trensminetivity, sterope
esefficioat, and vercical
hydraulic comductiviey!

Tranemissivity of “adieon, eetimsted frow an equifer teet in omtans, is
3,400 fe?/dav, and egtimsted frow snacific capacity of one well in
Vyoming, is 6,000 fe"/dav. Flow-net amalvaia of pateatiomstric swrfece
neer “‘idwost, “ve., indicstes tracemisaiviety of ebeur 1,000 fe* 2fday.

Dats ’ror drill-eter testa and water welle fudicata beth higher sad lewer
values: all date have mot been smslveed. Data to detarmise trasemie-
sivitvy are available for everlvimg rocke, but ecarce for ndnlylll vocks.
Sterape coefficient bas been estimoted te rmape betveen 2.5 X 10 * and
107 %, Vertiesl hydravliic conductivity 1a not knowm but prodbably is
varisble and verv eignificant.

Vertical hyd alu- crd-e:hlt_
N o
t

J

'lnmhzw ) data have mot been calcalated for theee aress.
western th Dakotal {wwer teste are available far eceterm Rorth Dabota and Sowth n.hu.

Starape ecel’iciont

“any drill-sten teste are available for the Madison Anuifer in morthern Montana and

hen been estimated to be abowr 107°,

- SOGBA S

Potentiometric swrfaco
ond movement sf wetor
(shaps, diroctien, sliti-
tede end depth, relatiew
to aprings end stresws,
and water-level changesX

|

° surface along moset meter mcreems, and ao much an 1,000 ft above lend

Potantiowetric date for “adisow esvifer ere mainly from drill-eter
tests or water wallas oa flanks of Bighorn aad Laranie Nowntaime and
Black .Willa: few data are available in cactral or deeper parts of bseinm.
Data for Pemnsylvanism recks are mest abundant; data fer wnderlyiag
rocks are available cmlv for morthers part of aroa. Potestiowetric
rradiont is stesp im westers and souwthera varta of sres, pentle frow
outereps fn Bleck Pilla, snd essemtially flat ia center of Powder River
Basin. Potoutiometric comtowrs imdicata wetor movesent is from owterop
areas to center of banis sad thes morthward; sose wator woves sowtheast
around southsra snd of Black Filla and seme -soves fsto banie from Cesper
Arch. Fast of Black Filla wetor movewsst is eset-sortheast. Potenmtio-
meeric aurfece fa 8¢ mwch o8 1,200 fr below lend surfece in high areas
mortheast of Casper, Vve., and os isterstresm divides, abeve land

surface slong Yellowstowe Miver at northers amd of arac. Sprimga ocewr
in arean of osuifor and gaining and losing atreoms croes
these outerove. uu-uo-uru love cawsnd by pwsnianp occur moar

“ide » G 1s, Uyo., but dsts im rest of ares

are mot aufficient to determine water-lovel chaness, if anv.

Poteatiomstric data for Madiscm aquifer sre mafslv ffon driil-aces
tmots. 1Im sseters pert of eres deta sre aveilable l‘.f beth Prdiaon and
junderlytag rocks; im asd B n parta lev date are
availablo. Deta for overlyisg rocn ara lull-bh for wost of ares.
Potentiomseric data for Madt a1 1s aset-morth-
cangj average gradient is abouwe 15 fe/mi. hn-u.-"lc sutfece ieo
jabove land serface ia such of ares; spriage occwr ™ m-um;q- wont of .

ares sed wella completed in aquifar along mejor stvesss will flew. -
Sufficiant data to dotersd t level chang 8 =0t 1abla.
Vartical hesd v b in Mad aquifar have ot beed detovrwined.

Vatar from Madison aquifer is used msinly for secomdiry rocdvery of
o1l; sowe 1a wsed fer steck weter i stwdv ares and jor irvigstion vest
of araa; total mesber of wells and totol wee are mog inowe. | ‘Sest decm
are frow drill-atom teste; some are frow water-duppl?! wells! Lergest.
confirued reportnd yleld fros Medisce ia 270 gs Iq umoconlirmed
reported yiald is about 1,400 gal/sia. H

{ ’ !

Potentiometric data for Madison savifer are maiolv froe drill-atse
tents. Most aveilable data aro for westers sart of area. lmtornre-
titions have mor been made.

teets. Data imdicate werer movement ia sast-morthesst.
awrface 1a sbove or near land surfaco ia moet of ares.

Potestiometric date for “adison aquifer are mainly frow drill-etem
Patentiometric

Vatar wso and well yioldss
(cme, yialds, end speciforr
capacician)

Yater frem “adieon sowifer fo used for mumicipal, stock, domestic,
irrigation, fieh batcherv, and imdustrial supplien: total musber of
welle is mot kmown. Wator wee is 1973 was abowe 23,000 acre-ft in
Wyoming aad 3,600 acre-fe im Momtana. Mexisum mossured yiold from
Madiaon wee 7,200 gel/min cm short-ters tast of well moar Midweet, Wyo.:
other wall yielda in Yveming rempe from lena than 350 gal/mis ts about
5,000 pel/min. yisld in % weo 1,300 pal/mis st Bell Creok
oil fiald. Data ‘or ewerlying and wedariviag rocks have nst bean cow~
nilad. Srecific cesacitien is Wvoning range from 0.23 to 49 (gal/umim)/ft
dravdova; for Midvest, Yym., area, most warn lans thew 2.9 (gal/min)/ft
dravdown. Yatar-use, well-yiold, snd apectific-csoscity date have not
been fully documented im Seurh Dekota.

Watar from Madison squifer i meed mainly for secandiry recwvery of
oil; soms is used far stock watar is study sras Hor urmu- west
of arms; total mumber of wella and tatal use an wot knowa. ' Moet dsta
ere from drill-stems t H i+ walls Largest
coafirued reporend vield fros Madison 1s 270 ull-i; wnconfirmed
reportad yiald is abowt 1,400 gal/mis.
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Yator wsa and well yield for Madiscm squifor are poorly docusenetnd;
wost dats ars froe drill-stew tasts. Some weter is pumped with oil,
and soms ia pusped from wator walla snd wed mainlv lu secoadary
recoverv of oil.

meut data are from drill-stos testa.
100 gol/min froe Madinew, bave been developed for stock sad
wwaicipal supplion in contral part of area.
dota ars mot sveilable.

Haeter wse and wall vield for “adisom msaifer are poorly documsmtad;
Walls, flowing se such se

Specific capaciry

Wetor quality

114 fon uf watar from Modiaes Limestone ramges
from abowt 150 mg/]1 is Bighern Mowmtaine amd Black Fills’ to as such as
95,000 wg/1 in worthesstern part of Powder River Basis. %ost datam ave
from welle wear “idvest, Cloureck, Mewcastls, Wyo., sad Bells Creek,
Monmt.; other data aro msiuly from drill-scew toeta. Data srs mog
availeble for contral wart of Pevder River Baein. Dats for overlyimp
rocka have mot been commiled. Baca ave availabls far wnderlying rocks
culy in werthers pert of wrea. Quality of water im “odiaom seuifar esst
of Black Bills 1s poevly decwmsated. Cslciwm, magsesium, aad selfats
are sajor chenienl comstitusnts af wetar msar edpe -l Powder River
Besin; sedium and chlewide foan 4 -‘ ta
worthesst. Deotailed poochemical data are met aveilable.

Disselved-selids concoutration of warer froe muﬁ Limsatens

than 100,000 mg/1 from walls ia eestsrs part. Mes
drili-stom tasts, but some smalysen ara for weter
Data for watar frow rocks other tham Madisown heve
|Caleiun, magnesium, ond sulfate are msjor chemica
[Madioon wetar s the westars and southweetars pa!
chlorida incremos esstvard, and are mein comsti
Detailed geschemical data are met aveiladle. ‘

o |

Hater-quslity data avs availablo frem drill-atew tents aad from water

Litele data sre svailable; maisly from drill-stos testa.

pwped with oil; data ars sot comniled. Disselved-seolide
orobably exceeds 33,000 ma/l and mey be grestar thss 100,000 wg/l.
Sodium and chleride sro the maior chewical comstituests.

iy less thes 2,000 mg/1 di ¢
p-rt of area, but coutaine larper smownts is morthers part.
wagnesium, snd nulfato arm the majar chemical comstitumats.
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